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4.1 INTRODUCTION 
 
Nowadays, solar power system is getting higher demand 
as it saves energy and more economical-friendly, but the problem 
is the solar panel is in static state, as it only faces one direction to 
sunlight. This will cause the amount of sunlight absorb is not 
optimized. Thus, there’s limitation in getting maximum power 
output value. Besides, some places in Malaysia especially in 
rural areas are still having difficulties on having basic necessity 
on electricity supply. Solarponics is a solar tracker which tracks 
the position of the sunlight by using photovoltaic and solar 
system. The system used Light Dependent Resistor (LDR) as 
sensing component to detect sunlight. This project is able to 
obtain maximum power output value by allowing the solar panel 
to move according to the sun’s position within two axes. As it is 
small in size and light in weight, it can be set as a mini power 
generator in the rural areas regardless to the geographical 
condition. 
Based on the previous projects as in Table 1, due to the 
project’s smaller scope and for low voltage usage, Arduino Uno 
is the most efficient to be used as the microcontroller. Besides, 
there are only two sensors used as the solar tracker is only move 
within single axis; east or west. The direction of the sensor is set 
45° from east or 45° from west as the motor will stop when only 
both of the LDR are perpendicular to the sun. Last but not least, 
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the electricity is stored in a 3.7V rechargeable battery for 
instance any emergency occurs or needed by the user. 
 
Table 1: Comparison between two previous projects. 
 
Description Project 1 Project 2 Summary 
Type of 
Microcontroller 
Arduino 
Uno 
PIC16F84A Arduino Uno is 
easier to 
assemble and 
design as it is 
using C-based 
language 
programming 
[1]. 
Total Sensor 
used 
6 2 The many the 
sensor used, the 
bigger the scope 
of the system 
[2]. 
Direction of 
Sensor 
30° from 
east to west  
(180° total) 
45° from 
east 
or 
45° from 
west 
The direction of 
the sensor 
depends on the 
scope of the 
system by 
determined the 
rotation within 
axis of the solar 
tracker [3]. 
Energy Stored Yes No Energy stored 
can be used 
during 
emergency or 
needed [4]. 
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4.2 METHODOLOGY 
 
Figure 1 shows the overall block diagram of the system. 
Two Light Dependent Resistor (LDR) is used to detect the 
position of the sunlight to locate the position of the sun from 
each side. Besides, a DC Motor is chosen to be the actuator to 
drive the solar panel. This is due to the high torque and power of 
the motor which is suitable to withstand the weight and size of 
the solar panel. Arduino UNO board is act as microcontroller 
control the input and output of the project. To get the maximum 
power output value, the solar panel is moveable between two 
axis; East or West by using DC Motor. This is to ensure that the 
solar panel is exposed to the sunlight throughout the day. 
Besides, this project is also can be set anywhere regardless the 
height and the size of the place is. Thus, this project can be set in 
the rural areas to generate electricity for their daily basis usage. 
   
 
 
Figure 1: Block Diagram of Project 
 
The initial position of the solar panel is at 180° which 
both of the LDR is at the facing 90° towards the sky. When there 
is presence of sunlight, the LDR sense to track the position of the 
sun. If LDR 1 is detecting the sunlight, the LCD will display; 
“East” which indicates that the solar panel is moving to the east. 
In contrary, when LDR 2 is detecting the solar energy, the LCD 
will foremost display; “west”, then eventually the solar panel will 
move to west. When moving towards the position of the sun 
detected by the LDR, the solar panel will stop whenever both of 
the LDR are facing towards the sun. The motor will stop to allow 
the solar panel to convert solar energy into electrical energy to be 
stored in battery. 
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Figure 2: Flowchart of project 
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4.3 RESULT & DISCUSSION 
4.3.1  SIMULATION 
 
The simulation of this project is design by using Proteus 
Software. It consists into five parts; microcontroller, motor 
driver, sensory circuit, Light Emitting Diode (LED) circuit and 
Liquid Crystal Display (LCD) circuit. When LDR 1 is pressed 
(i.e. east direction), it indicates that it has reached the limit to 
motor stops. Thus, the LED D3 is turn off and the LCD will 
display “East” to indicate the direction of the solar panel. If LDR 
2 is pressed (i.e. west direction), motor rotates to the west until 
the EAST switch is pressed. It indicates that both LDRs are 
detecting light and give signal logic 1 to the microcontroller. It 
also means that the solar panel is receiving the maximum voltage 
when both of LDR detecting the light.  
 
 
Figure 3: Project Simulation 
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4.3.2 HARDWARE ANALYSIS 
 
The solar tracker is in initial condition; the LDR sensors 
did not detect any light so the microcontroller did not get any 
signal, and the motor is statics in a position. When the light is 
moving to the east side, can be seen that the tracker is following 
or tracking of where the light goes. The motor rotates to the west 
because it tracks where the light is. When both of the LDR 
detects the light which gives the signal logic 1 to the Arduino, 
the motor will stop. Then, the LCD displays the position of the 
base. 
 
Table 2: Condition of the LDR determines the movement of 
motor 
EAST (LDR1) WEST (LDR2) Motor Movement 
0 1 West 
1 0 East 
1 1 Motor stop 
0 0 No Action 
 
If LDR1 detect lights, while LDR2 does not, motor will 
move to the left (i.e. west) until both of the LDR reach the same 
amount of light, then the motor stops. The Arduino will read the 
received light by LDR and the motor will rotate as the output. 
The LCD displays the position of the base as programmed. 
If LDR2 detects the light, while LDR1 does not, motor 
will move to right (i.e. east direction) until both of the LDR reach 
same amount of light, then the motor stops moving. The Arduino 
will read the received light by LDR and the motor will rotate as 
the output. The LCD displays the position of the base as 
programmed.  
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The motor will stop when only both of the LDR is high. 
Which indicates both of the LDR is exposed to the sunlight. 
Thus, maximum power output voltage can be obtained. The 
reading of voltage output value for static solar panel is also 
recorded in order to compare with the output voltage value of 
this project which is having moving solar panel.  
 
The output voltage reading from the static solar panel is 
taken by considering torchlight as the sunlight, and move the 
light is moving from west to east. It shows that the maximum 
output voltage cannot be obtained when the solar panel is static 
and not perpendicular facing to the sunlight. The output voltage 
for the static solar panel is shown in the Table 3. 
 
Table 3: The output voltage reading for static solar tracker 
 
Angle of light 
strikes 
Angle of the solar 
panel (°) 
Voltage (V) of light 
received by the LDR 
15 90 3.20 
30 90 3.45 
45 90 3.90 
60 90 4.02 
75 90 4.24 
90 90 4.58 
105 90 4.38 
120 90 4.09 
135 90 3.84 
150 90 3.52 
165 90 3.04 
180 90 3.00 
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The output voltage reading for the moving solar panel is 
taken by considering torchlight as the sunlight. The output 
voltage for the moving solar panel is shown in Table 4. The 
maximum output voltage is obtained when the solar panel is 
perpendicular facing to the sunlight. From the results obtained, 
the tracking solar panel produced maximum voltage constantly as 
compared to the static solar panel. 
 
Table 4: The output voltage reading for moving solar tracker 
 
Angle of light 
strikes (°) 
Angle of the motor 
position (°) 
Voltage (V) 
of the light received 
by LDR 
20 20 4.54 
40 40 4.54 
60 60 4.54 
80 80 4.55 
100 100 4.55 
120 120 4.56 
140 140 4.57 
160 160 4.57 
180 180 4.57 
 
4.4 CONCLUSION 
 
Solarponics is able to follow according to the sunlight 
direction constantly and produces the optimum output voltage. 
As a conclusion, the tracking system and design that have been 
used in the project can bring a lot of functions and other 
applications. In future, with a little bit modification such as 
change the sensor to temperature sensor, the system that tracks 
the heat can develop. Apart from that, other modification such as 
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adding more axis for the solar panels to move also needed to get 
higher efficiency of solar energy. Other application such as 
tracking signal also can use and develop from this sample 
electronic design. Last but not least, this project helps people in 
rural areas. In order to increase the efficiency and responsive of 
the system, double axis should be used. It can cover more 
positions and can receive maximum sunlight. Besides, adding 
wheels to the project also would become helpful as it will able to 
reach the places in case the sunlight is blocked. In additional, 
because of using the 9V battery as a supply, the solar tracker will 
run out of power quickly. To improve that matter, solar charger 
battery should be used. 
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